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study the spin-wave spectrum w(k) in two systems without magnetic long-range order : a Heisenberg magnet in the paramagnetic regime and a spin glass. In the former case the well developed short-range order (SRO) evolves in time while in the latter we have a random but frozen static configuration specified by angles Oo(r) and «Po(r) of the local magnetization So(r). We start from the classical equation of motion in the long-wavelength limit with B and C defined as the first and second moment of the exchange integral Y~ (the Hamiltonian is je == 2013 ~ J~j S~.Sj u / Next, we perform the transformation in spin space to the system of reference in which S is constant and equal to eo (we assume eõ = 1). Such a transformation was constructed for translationally invariant systems (B -0, C uniform) by Korenman et al. [1] with (0, ~, b) being the Euler angles of rotation from the laboratory system to the system in which z axis is parallel to S, and the generators of the transformation fulfil the angular momentum commutation rules and The resulting equation of motion for the angles e and ~ are from (1) One can see that these equations do not [4] and for an antiferromagnet
In the second case A:e ~ T. We refer the reader to the paper [4] for a detailed discussion of these results. Let us mention only that the results are in agreement with the experimental data for Id systems [5] (i.e. existence of propagating modes above kc and halfwidth N k2 as k -+ 0 for antiferromagnets). At T = 0, kc and a both vanish and the standard spin-wave dispersion relation is recovered (see e.g. [5] ). Additionally, besides (12) and (14) , there exists a second diffusive mode with but since for k = 0 it follows from (7) We would like to underline that, as previous approaches [10, 11] our result (20) is proved in the situation in which only a smooth space variation of So(r) is present [12] . For a particular case of ferromagnet we recover w = C2 k2. Additionally, since D is determined by disorder there is no simple relation of our linear in I k spin-wave spectrum with the corresponding one of an antiferromagnet or of the Mattis model of spin glass [7] .
Let us include the damping in (18) in a phenomenological way. Spin glasses exhibit magnetic viscosity [8] [10] .
Let us now discuss a damping in a more systematic way and compare our results with those of a hydrodynamical approach, c~ = A I k I + iDk 2 [11] . We must emphasize that the choice of a phenomenological damping term depends on the particular situation of the system under consideration. Halperin and Saslow [11] [11] . Assuming, however, that (28) is the most general form of relaxation term appropriate for a spin glass, we find the solutions with kc given by the condition w 1 k~ = 0. For the hydrodynamic damping (i.e. oc = 1/2 ~il k2, and ao = 0) we obtain from (29) the Halperin and Saslow [11] dispersion relation CO (1) and its generalization to short wavelength limit to study the spinwave excitations in the two systems without long-range magnetic order : a Heisenberg paramagnet and a spin glass. The initial eqs. (7a-b) have first been linearized which means that we include only the influence of the average amplitude of all excitations present in the thermal background of the system onto one particular mode. This is an approximation equivalent to the RPA in the ordered region and we expect it to be valid for not strongly fluctuating Heisenberg magnet in a disordered region, e.g. one-or two-dimensional magnets at low temperature. The [13] who predicted only diffusive modes in the paramagnetic region with c~2 _ ~ k2. The results obtained from the hydrodynamical approach [13] however are in clear contradiction with what is observed experimentally for quasi-one dimensional systems [5] and for 3d magnets [15] . Our results in the short-wavelength limit reduce to those obtained recently from the low temperature expansion by Reiter and Sjolander [14] (see [4] for a full discussion). [11] in the first nontrivial order in k. Furthermore 
